This document is an English translation of the abstract of the Korean Patent Application 
Publication No. 2002-0016432. 

Abstract 

The present invention relates to a receiving apparatus and a method of synchronizing 
code of receiving signal in CDMA system for improving synchronization performance of 
receiving apparatus in CDMA system by applying space diversity using multiple 
receiving antenna to receiving apparatus. The receiving apparatus according to the 
present invention includes: a plurality of antennas 10 which are space diversities 
isolated each other more than half wave length; a combining unit 20 which inputs 
signals received through the plurality of antennas and combines strength of power of 
the received signals on the basis of Maximal Ration Combining (MRC) rule; a 
synchronizing unit 30 including a detecting unit 31 which detects code of the received 
signal by reducing phase difference between the code of the signal combined by the 
combining unit 20 and code of local oscillated signal, and a tracing unit 32 which exactly 
synchronizes phases of the code detected by the detecting unit 31 and the code of local 
oscillated signal and outputs the synchronized signal; a demodulating unit 40 which 
conducts data demodulation of outputted signal of the tracing unit 32 included in the 
synchronizing unit 30; and a estimation unit 50 which estimates data of the received 
signal on the basis of the signal demodulated by the demodulating unit 40. The present 
invention has effects in that average detecting time decreases a lot due to effects of 
space diversity, and synchronization performance of receiving apparatus and entire 
performance of CDMA system is improved due to the decrease of the average detecting 
time. 
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Al^aSI 4-^ SXI a! ZI =!-MSa» 01 S» /J SSI sui »a 



^ om 2}B\i}m o\^m aoimAiEis ^^x|o^| ^ga^oi coma A\^m2\ ^ti s^xi 

HI mD\ m^^A\d\J\ mm CDMA A|:^lj2i ^tl Sxl ^ ^s. g^SOll ^l^^^l. 

^ &^E^^^ 01^^ 01^ ^X\E ^2} POI tH A| ^4- :^H°J &hEilU(10); D^2i o^EI|L^{10)S 

mm 4=<iii@ e¥ EJ^moi n 4=^ ^smsi aipim sicHbi aif ^?^oii siinmoi a 

irafe a&¥(20); ^i^¥(20)0|| SISH ¥S2f ^¥ 3HS ¥a ?l^x^g 

mm 4^^^ ¥sM ss^a^fe ss^voDsf, ^^^^3^)o\\ s\m s^^g ^^sf ^^i 

@ ¥S Zfoj 3^51 ^D\Md^ m^m^ ^^¥(32)8 ^blo^fe e::^i¥(30); 

§:?i¥(30)°i ^^¥(32)2j ^m.m aioiei ^^¥(40); ^ ^^i:!! ^3S¥(40)s mm 

<y^Oil eiHmOl 4^<M@ <M^o| QioiEiS ^§¥(50)^ ^^£101. OGIbiAIEIOII ^Hf 

^ £«5H S5 ss,^ Aie^oi a:Hi ^^^m:n. n Aie^sj s ch u 

OPF Sxll COMA A|:^lj2| If^AI^I^ mSFM Se^KIf. 

^1 

¥s S^. 4^<y SxL QOIbHAIEt. S^r, 

£ 1 ^ e s ^Aioiioii coe ¥m ae Ai>iii2i §rxi2j M^£oi:n, 

£ 2 ^ £ 1 2J 5sr¥2| ^ ^AlOilM £A1&[ M^£0II1, 

£ 3 ^ ^ ^^SS 22] U&yi aSHH^AI, §0)^ M^^bl (narrowband bandwidth 

ratio)OII COe U Xl^ AI2[ (chip duration)^^ S2 SSf AI^Knormal ized mean 

acquisition time)e UEfUl S^Oia, 

^ £^£1 ^Q¥^Oil CHef ¥^°) 

10 : om 4=^ e^am 20 : ail¥ 

30 : S3|¥ 31 : SSt¥ 

32 : ^5!¥ 40 : QIOlEi ^S¥ 

50 : aiOlEi ^§¥ 
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e ^^S^ ¥m as S^(CDMA) A|^^o| g^i ^34.^ o|g£[ 4^ai ¥^ e:'! 

soil >io^Ai, &^Aiiaf:Hi^ as siEiiue oiga.^ aoibiAiEi^ cdma Ai>::gjoj ^ti 

^^K\3\D\ COMA Al^ijSI 4=<ii §xl g 4^^^ «^ g^goil Sheh 21010. 



^bh^jo^^ ¥a ae 2^(C0MA: code division multiple access) Al>igi£| '^{A SxlOIIAI 
eiXi 4=Sa^ S^^. ¥S(code)2f 4^^B0IIA1 ^^^jog ^^^g ^5^^ A^gJ^2^ ¥m MO|£j 

5ioia. 

OlttH, 3:HI SSf(acquisition):ilf (tracking)2J 2 £^::^ll^ 01^01X1^ BF. ^i!fl &:>l|Ol|Ai 

^tlB ¥s(code)£| ^<MB01IA| ^¥ ¥s AfOjSI i:>H£l chip) OIUI^ e 

SMI £1:2. &3||01IAife UHHj g OIUI^ e5<£l MI^PF §«^5| 

^S(flne tunlng)aHE^ thP. 

5^^^ n ^^^oii aa s^fo^ uvi^gil s^^ ^^^m^ ^^bj ^ 

gH4Mj gAH5K)1 4^<MB0ilAl ¥s2f n ^^^01 e^e^XI S^^^ 

S^OIOI. SI HSf 4^<M9 Vs2| 01a :?H2| ^5f:?IM AfgmOl eAIOII ^^^SISFfe ^^^^•0| 

a. 

2i::^i [iH^oii. xi^TJFxi^ m\m s^^ 5^01^ s^ g^^oi &01 Ahg£i:;i s^ci. 

COMA Ai:^^{>iiAi m^\m Gil aai^ sx^i aizi e ^012^ s^^e 01 qii ^ai^ Aiztoi oi 

^soiiAi Me 4^^m^ Al^^ol Ai>igi e^oii dh^ ^ si^e 5^^^ o^g^j;:| 

a>^A1. Xie:;?fX| a^^^oi £h§OilAl Ss[ ^vAjOil C«t^ ojzp:;?^ ^tSQH ^SOjCH, e ^e.^ 

CDMA SXIOilAIHI S^T :?H<ym01 Sxll^eJ AI^HSJ i^Ki^sPl ?|5H g[ 

am oi^^2j efEiiu^ 4^<Me E^oiit M^am as 4^<y e^Eimsj Ahsoi ss^ ^^oii dixi^ g» 

oil ShoHAi^ 0\^J)\X\ Sol Of gi^ ^SOICf. 



S^A|3l£^ @ CDMA Alr^ijSI 4=^ Sx| ^ ¥s SPI XllSm^W ahfe 5!0| 



ae ^^^\^\ ?iafoi ^ ^^soii ae coma Ai>^gj2j -^^m §xife, <Mm 4^<y 

e ¥ie^ S2} POIOiAIEI as 2}EilU; aS e^EilUM S5H 4^<iJ3 <M^oj ^f^sf^ ^1,^ 4- 

B; ^::>l ^m^s ^¥ 6H& ¥^z^^ ?i4^xfe ea< 4=<y9 ¥^M s^^afb 

4^&: ^Ol 4^eOil £|6H ¥s2f ^:?| ^¥ oH& ¥^e}2| Sa^ei %j\k\ 

^ S^af^ 4=B: 4^B2i <y^M QiOlEi ^^afe 4=e; §^ &OI 

Oil e:>iafoj aioiei ^sm^ ^§ sifmoi ^^soi. ^ai BEiiu^ ^m. e.nif§ oi 

^ Ol^SiOi 2^12, 4=e°i St[ f?^^ ^lOiti} ^i^oi >iS ^go^ shQ 

Aoisf as g^af::>i ?imoi ^ ^^soii trfe coma ai^^^sj ¥^ s:?i ^a^, coma Ai^^gj 

2J 4^<M §x|0ilAi2J <M^e e:?lof^ ^^^011 2^0iAi, ^Hlf^^ 0|^^ 01^9 :)H2I 2iEII 

u« eafoi ^3.m ^^o\^ n 1 b:?ii: i^sx o^EilUM s6h 4=<m^ <m^o| ^loi 

bi ^s. st^^m^ n 2 ^y\\ tis.s\ ¥^£f ^¥ oiis ¥^21 

^ ?i^»B §ai 4^<y@ ¥^s ss^affe ^1 3 bsi; ^^:?i 4-BOii sish ss^s vms ^ 
5S!ofoi ^¥ 8H& ¥^2J ^^^011 §sfai g:?iAi5ife SI 4 b:>iim ^^o\o\ ^a@a. 

oi2f aoi ^ CDMA Ai:^igjoi 4-<M §xi£i ^^ ^^s :?H<:!iapi ?iahoi. as e^ame Mgrn^ 

Se.^ aoitHAlEI (space diversity)* Afgrna^lDI. S2] ^SM eoH XllBS AjriigjOl S5 
AILKmean acquisition time)e '^±K\3\^ Ql srojs^gQ^ 

^. aOitHAIEI^ a>il SZI aoiblAIEI. AIZI aoiWAIEKtime diversity). aOIWAIEI 
(polarization diversity) aVOiXl^QI. ^01 I1BI£|3 5301 aOIWAIEIOia. S 

^^ aoibHAIEI^ 4^<y BEIlUa ^^^^§(half wavelength) 01^^ 0I^A|3^ Ai^ ^il^o^ t\s.m ^^^\ 
01 5|gtf g& ^iis!(conibining rule)OH £i6H ^SsFOl 4-d ^^S S^^AI^I^ ^SHSAl. aoibH 

AiEiM AfsafB ^llm□sgdp^ 3311 gpiaa. 

COMA Al^gjOilAiSI ^^ gJ^SI^ i^^diSStilOl} BIHI 3^^°^. H^f ^feg S^AI^Ii^l ?i6H 

/dfe gj^eoiiAi <M^cHsebig a:Hi soiAi^ife 301 gsafa. c&aAi. se^ aoiWAiEi^ :?ih^om 
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^ ^soiiAi xile^£^ ^-iJi] sxi gj ^:?^^oj Ai^^sj eoiaioi a 

oiwAiEie Mgmoj ss[ 3:hi :?h<:£!e^ 4= s^a. ziann^, e ^^se mm ^oi^i ^sf^ comas 



Oim. ^¥ see n^^m S ^S2i bHr^e[ ^AlOllOil 0}^ CDMA Al^^iSSi sxi §y ^^oi 

^aoii cumoi ^^Aiisi ^sapi^ £[ck 

aXi ^ ^^S£J ^ ^AlOjlOII Q^^^ SOIL S^^ CfOltHAIEISi ^g^g SOIHX^ tfS^ y 

& Afgm^ CDMA A^gX^2f A^eo^^ S^a^^ coma ^g(overlay 

environment) 01 g:'l¥(synchroni2at ion block)0il Ai^ ^01^ ilil^M ^JIIo^:?l ^oH S:^l¥ OlSOil 
01Eh:?|( interference suppression filter)^ A^Sa^fe SHIS §hCf. 

SE 1 g ^ ^^S^ % ^AlOilOil CEfM CDMA A|:^gi£i STXI^i M^£^Ai, Oj^^ Oj^ ^ 

xl£j01 ^^Xf <Mm ^<Me gZ.^ [:fOltHAIEIMA12J :/H2J o^Eil U(antenna #1 -#0) ( 10) : ^ 

D\ ^4= :H2j o}9ILKantenna #1~#n)(10)M mm 4^<iil@ <!il^M ^^a^OI Zl ^tl tls.m^ 

A||:?IS siCHtil gi[ ^2iOi| o|:^^5K)^ ^i^6^^ ^i^¥(Power combiner) (20); ^Oj ^§^¥(20)011 2| 

oH ¥^2f ^¥ ^^29 SHS ¥^ 2121 ^5* HS^a^^ SSf 

¥(PN acquisition block)(31)2f, SSf^(3i)oi| ojgn ¥^2J ^:?| ^¥ SHS ¥mzi 

21 S^ai g:?IA|^ S^m^ ^^¥(tracklng block)(32)M qPtiim^ e::»l¥(30); 

S:?l¥(30)2] ^^¥(32)2i <M^M GilOIEI ^^oF^ ^3S¥(data demodulat ion block)(40) : ^ ^Oj 
^^¥(40)M S8H iiiimoil e>iaf01 4^^^© QilOIEHM ^§¥(data estimation 

block)(50)S ^aaoi SIP. 

£ 2 ^ £ 1 21 SSr¥(31)2J ^ ^A|0I1M £A|^^ 5!HSAi, Zf^ e^X^I OlEPIg il*^ SS[ 

k\±Lmm UE^tf! 5ieJ bK 4^<y t^s. rCt)^ 2*731 0im:^|( interference suppression f i I ter)(31a)M 
m HJ}\9\ m^y-mn OIIIPKI-Q MF: inphase-quadrature matched f i I ter )(31b)M g3l 

nam, Oie ^ m B ^§¥(acquisition decision)(31c)0ii mmm 

&§£iOi HSfOI 4'^aEh. 

5E 1 3f ^01 4^61 §fx|2J §55^^ ^Cf. 

¥<y :>1xN <M^(received signal)^ eiXH. D\{2\ o^eilL|(10)2^ ^^01 

01^ oia-^ D\{2\ e^EiiuM esH e^Enuon ma^oi ^^^o^ 4^{!iJ£i:q, n 4=<m@ <Mm^ 

^i:?! Si^¥(20)oii s¥ ^^£ioi 5iPibi ^sioii 2j:Hmoi 21 <ys2i Aii:?PF ^i^a ahu 
21 {Ms^ ^^sa. 

A^:,i ^i^«(2o)oii 2J6H mm ^m.^ e::?i¥(30)oii 2J^£i^ uk o\m 

e::?l¥(30)2j ^^J\ ^^^¥(31)^ ^m.2\ AI^^ ¥^(sequence code)£f OlOil QieahOl ^¥ 

oH& Al^>^ ¥m Z}2| ?|&^xfM m DW^ iJ OlUi^ eai 4^<M@ S^^mil, ^Pj ^ 

^¥(32)^ S5r¥(3i)oii 210H mmu ¥^21 ^4^s s^ai s^ee^ §^ ^si^o^mi 

e:?i¥(30)M mm ^m.^ ^^¥(50)m Soh aioiEi ^ ^i^i ciioiei 

¥(50)s mm aioiEi:>F ^ssef, 

£ 3 ^ ^ ^^Se 22] ^^th SJlfM UEfy! >lo^Ai, ^Qj« l^^^bl (nar rowband bandwidth ratio) 
Oil mm m Aie.Kchip duration)^^ 5.^ AI^^(normal ized mean acquisition time) 

m aol^CK xm^ ClI^OilAl o\^^ ^g(commercial) 0\B Al^^Oj eS(overlay)aOi ^ 

JAo\^ A\±m2i COMA mm ai^^ohai, coma Ahgxf^ □^chi ^xh ^xHam. ma^ ^m.^ oi m 
^¥ SQ^oii ^ixis^ch. aaHH^, oi^bi^ ch^2} coma A^gjj ^^21 ch^^ bi 

£ 3 0IIA1, #NS 4=<y 2hEim(10)2| LfEltHEf. ohEim2J 5Z} Cf0lblA|E|2| xh4=^(order )::?f £| 

H^, A!:::^ii2] ^S£2f ^^21 MSI 01 iE-SH( trade-of f ) ^^\\m UBiahOI 2^EI1U:>^ 3:^H7)FJI ^XHohfe 
S^M ££e^ ^1,^ ^iCHbl ^&^(maximal ratio combining)^ STHiaFaCf. 2^Eim2J 

AiEis 35is&ogMi Al^^ol b:>ii i^4:&s m ^ 91Q. 



01^ bF2f ^01 ^ ^^gOll Cr>^ CDMA A|>::ij2J 4=<M §hxl iJ 4=<M ¥m2J g>^^0|| 2J 

me, £ 3011 £Ai9 nenHsf ^01 ae eiamoii szi aoiwAiEioii 2ieh mjus ejsH 
CH uo^:?^ sxii coma tr^Ai^i^ msfs sss^ci. 



(57) S^Si 
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zixi =^£1 6!s ^um ?i» s^^ aoimAia am shEiiu: 

^iJi Dfg BBmm ssH 4=6!a <yssi aipim g&s^fe g& 4"B: 

^i!S2i ^sa ^¥ ass 6h& ¥s eisi gsi ^ss ss^8^fe s 

SS,^ 4=9011 2I8H SSfS ¥S2f ^fl^l ^¥ SSa 6H& ¥SZf2| SS^g| §:>|AI9j S^8^fe 

2 

SI 1 ?f01l 2101A1. 

am e^aiufe e.nifs oi^ oi^eioi sjg ^s^s ai^ssi 

S^S 3 

M 1 soil aiWAJ. 

se 4=e2i sir 9?s!s aioibi ^&ej 3!S ^s^s sjfe ¥a ai^^usi ^.^i s 

S^S 4 

COMA Airtrgsi saoiiAi£i 4=^j tis-s mom^ mmm. 9ioiM. 

BJ»§ 01^ Ol^a ^4= 4=61 e^EflUS S8K)1 &!SS 4'^8fe Ji\ 1 e3fl: 
^r:"! ^4= 3H2I eJEflUS SSH 4'^i!a ^S2| AlPIg aabl SS ^?a!On SI^ISKM as §&ohfe 2 

§ifa <i!S2i ¥s» ^¥ ^aa «h9 ¥S2t2i ^4f»s ud\ 4»^i!a ¥sa s*f6hfe ni 

3 9511; S 

a:J| SSfa ¥SM ^2S!SK)t a:)| ^¥ Saa SH9 ¥S21 fl^OII §af8l e:>IAI3|fe M 4 S» 

SKM ^«a as 8fe ¥s se ai>:1!2| ^^issi ¥s 
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